A2 



5 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Interna tJoaal Patent Classification 6 : 
G06F 19W0, 15/62 



Al 



(11) International Publication Number: WO 98/44444 

(43) International Publication Date: 8 October 1998 (06. 10.98) 



(21) International Application Number: PCT/US 98/06694 

(22) International Filing Data: 2 April 1998 (02.0498) 



(30) Priority Data: 
08/828,909 



2 April 1997 (02.04.97) 



US 



(71) Applicant (for alt designated Staus except USh RATIONAL 

INVESTORS. INC. [US/US]; One Kendall Square. Building 
200. Suite 2200. Cambridge. MA 02139 (US). 

(72) Inventors; and 

(75) Inrcntorm/Applicant* (for US only): WILLIAMS. Jamea. B. 
(US/US]: 10 WQdwood Drive. Sherborn, MA 01770 (US). 
LYNESS. Stanley. W. [US/US]; 12 Ames Street. Sharon. 
MA 02067 (US). OADENNE Francos, O. [US/US]; 1 
Abemathy Lane. MaroleheadL MA 01945 (US). FOX, 
WDliara. J. [US/US]; 162 Glezen Lane. Wayland, MA 
01T78 (US). 

(74) Agent: STRETCH. Maureen: 26 Charles Street Nank. MA 
01760 (US). 



(81) Designated States: AL, AM. AT. AU. AZ, B A, BB t BG. BR. 
BY. CA, CaCN.CU.CZ, DE DK. EE. ES. FI. CB. GE 
GH. GM, GW. HU. ID. IU IS. JP. KE KG. KP. KK KZ. 
LC LK. UL LS. LT. LU, LV. MD. MO, MK, MN. MW. 
MX NO. NZ, PL, PT. RO, RU. SD. SE SO, SI SK SL. 
TJ. TM. TR, TT. UA, UG. US. UZ. VN. YU. ZW. ARIPO 
patent (GH. GM. KE, LS, MW, SD. SZ. UG. ZW), Eurasian 
patent (AM. AZ. BY. KG. KZ. MD. RU. TJ. TM). European 
patent (AT. BE CH. CY. DE DK. ES. Ft FR. GB. GR. 
IE IT, LU. MC. NU PT. SE), OAPI patent (BF. BJ. CF. 
CG, CI CM. OA GN. ML, MR. NE SN, TD, TG). 



Published 

With international starch report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: METHOD AND APPARATUS FOR VIRTUAL INVESTMENT ADVISOR AND SUPPORT SYSTEM 



(57) Abstract 

A virtual investment advisor (312) and investment support syitem with interactive user interface controls that indicate confidence 
levels (02) associated with investmeats, assist in educating and profiling a user and that allow a user to effectuate investments decisions. A 
virtual investment advisor is '-^"■^ for each user profile. The virtual investment advisor (130) selects inve stments for a portfolio for 
that user and simulates perfcianance based on actual past performance data (155). The likelihood that a recommended portfolio will meet 
the user's investment goals is displayed by an interactive confidence indicator (02). If the user approves the results and his or her profile 
(170), the selections are transmitted as orders to a brokerage firm or similar agent (320) by the investment support tystem. Confir mations 
from the execution of the orders am sent to the investment support system along with periodic results reports. The investment support 
system presents reports to the user as specified by the user. 



. 1 



FOR THE PURPOSES OP INFORMATION ONLY 
Codes used to identify Sates party to the PCT on the front ptges of pamphlets publishing international applications under the PCT. 



AL 


Alton* 


ES 


Spain 
Fnfand 


L8 


Lesotho 


SI 


Stomal ia 


AM 


Armenia 


n 


LT 


Ltdttaaa 


SK 


Skrrntia 


AT 


AvMtit 


n 


Praac* 


LU 




SN 


Senegal 
Swanked 


AM 


Aw»a« 


GA 


Gates 


LV 


Latvia 


sz 


AX 


Aaeifaaipa 


CB 


Uased Kingdom 


MC 




TD 


Chad 


■A 

■a 


Bona and Hanegova* 


GB 

GH 


Georgia 
Cham 


MD 

MG 


Repvbiic of Moldova 
Madagaacar 


TG 
TJ 


Togo 
TajOtatan 


BI 




GN 


Guam 


MK 


Tte fonter Yagotltv 


TM 


TvtnMnJtun 
Tartey 


99 




GH 


Greece 




Rcpabtic of Macedonia 


TH 


BG 


Balaam 


HU 


Htaagvy 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Bm 


IB 


bebnri 


MN 


Moogoha 


UA 


Uirttae 


BR 


Btaril 


a 


Israel 


MB 


Maritnaa 


UG 


Uganda 


BY 


Betami 


ts 


tcelaad 


MW 


Malawi 


US 


United Sittea of Am* 


CA 




IT 


Italy 


MB 


Make 


VZ 


Utbeftten 


CT 


Cental African Republic 


JP 




MB 


Nicer 


VN 


ViatNam 


cc 


Cong* 


KB 


Kesy* 


NL 




YU 


Yagomvia 


CH 


Swiurhtd 


KG 


Kyigyiataa 


NO 


Noway 


EW 


Ztatebw* 


a 


COU «rvo*e 


KF 


Dewutiapc r^BOptc's 


HZ 


New Zealand 






CM 


Canvraon 




Republic of Korea 


PL 


Potaad 






CH 


Cbtaa 


KR 


Rtpubac of Korea 


FT 








cu 


C«ba 


KZ 


Kautataa 


no 








cz 


Caech Reoabac 


LC 


Saial Locia 


RU 


RntUB Fedcmioa 






DC 


Gemmy 


U 


LiedMHatrtB 


SD 








01 


Dcanta* 


LK 


Sri Lanka 


SB 


Swadaa 






EB 


Etfoma 


LB 


Uteris 


SG 


Stegapoee 







WO 98/44444 PCT/US98/06694 

-1- 



Pescriptipn 

Method and Apparatus for Virtua l Investment Advisor and Support System 

Techniral fjqltf This invention relates generally to the field of financial 
investment computer applications, and more particularly to investment computer 
applications and the interactive displays thereof operating in a network 
environment such as the Internet. 

5 Background Art 

Individuals without special training who are outside the financial community but 
wish to investigate and make fairly sophisticated financial choices in stocks, bonds, 
mutual funds, or other investment vehicles have traditionally had to consult one 
or more "craftsmen" — specialist advisors or brokers versed in markets, statistics 

10 and probability to obtain customized advice on planning and making investments. 
More and more of these individual investors are being forced to develop 
investment strategies of their own as a result o' changes in the workplace. Large 
corporate employers are increasingly trying to move the responsibility for benefits 
programs such as retirement benefits into the hands of employees, through such 

15 vehicles as 401 (k) plans. The downsizing of many corporations has also led to a 
burgeoning of self-employed individuals who need to take full responsibility for 
investments and planning. 

Financial planners at banks and brokerage houses employ specialists who offer these 



# 
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kinds of services to individuals. However, a typical advisor can usually only 
provide services to a limited number individuals a day, since this is labor-intensive. 
To employ people to provide such services, an institution usually has to charge fees 
or commissions that yield on the order of $1,000 USD a customer a year as of this 
5 writing. The institution's revenues and profits for such a service are thus limited by 
the labor-intensive nature of an advisory service. 

Financial institutions have developed or purchased automation tools to help the 
advisors do their research but this has not greatly reduced the expense of employing 
personnel If it costs $150,000 USD per person per year in fully-burdened costs to 
10 have advisors on staff, then the institution needs to have at least that amount of 
revenue per advisor in annual fees and commissions. 

This means that the individuals seeking customized investment advice pay a fairly 
high premium for it. 

For the financial institutions,, this means that revenues for such services are 
15 essentially linear, in that they depend directly on the number of advisors employed. 
In economic terms, such a service is a variable-cost business, not a fixed-cost one. 

Another problem with personalized investment advice is called "dispersion." That 
is, if two individuals of the same age, in the same occupations and family situations, 
having similar goals, priorities, and risk-taking profiles see two different 
20 investment advisors at the same financial institution it is quite possible they will 
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get very different investment advice, simply because of the human differences in 
their advisors and the differences in the way people learn and absorb information. If 
one gets advice that is very successful for her and the other individual gets advice 
that yields poor results, this can sometimes be a problem for the institution. 

5 The explosion of publicly available information on the Internet theoretically opens 
up more options for an individual investor. However, many people do not have 
the time or the inclination to find or absorb all the information available. Most of it 
is published in text form, linked by hypertext to other sites with articles of similar 
interest. While great strides have been made in the area of technical analysis of 
10 investments, using techniques such as neural networks, genetic algorithms, and 
fuzzy logic, much of this is complex and best approached by those having a 
background in mathematics and statistics as well as a thorough grounding in risk 
assessment techniques. 

The relatively few individuals outside the financial community who actively 
15 pursue such information pro-actively can find special-purpose software programs 
to help them analyze the opportunities, such as MetaStock and Windows on Wall 
Street or Aexpert. The programs available for such use usually assume a significant 
amount of investment, market, and jargon sophistication in the user and most of 
them are sold to specialists, such as financial planners and portfolio managers, not 
20 individual "lay" persons. Some of the programs for specialists and pro-active end 
users are also optimized for a given type of result. For example, there are 
automated advice "black boxes" of computerized investment systems optimized for 
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one purpose, usually for being very aggressive, such as taking positions in futures 
contracts that are heavily leveraged. That kind of optimization also makes them 
less practical for use by ordinary individuals. Others, such as Aexpert, optimize 
using known theories, such as the Nobel-prize winning concepts that are now 
5 collectively called Modern Portfolio Theory, which optimizes investments in the 
securities in a portfolio so that the risks associated with the different types of 
securities in the portfolio do not move in lockstep with each other but exhibit what 
is known as low covariance — in which the risk for one investment is likely to 
decrease as the risk for another with low covariance tends to go up. 



10 Specialist software programs also exist for lower risk specialized areas, such as 

doing arbitrage, an example of which is buying currency in volume on one currency 
exchange and selling it for a slight profit on another. Arbitrage, like some other 
specialized forms of investment and speculation such as hedging, may not be a 
practical investment tool for many individual investors. These types of programs 

15 are usually used primarily by financial institutions. 



For the majority of individual investors outside the financial community, who 
might be called "reluctant" investors, the amount of publicly available information 
is usually overwhelming. To many of the reluctant investors, esoteric choices, such 
as arbitrage or opportunities to get into "spot gold" are not useful. Similarly, while 
20 many people today are familiar with the concept of investing in a mutual fund as a 
simpler way to invest, there are now over 7,000 mutual funds to choose from. 
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While there are a few consumer financial investment programs for individual 
consumer use on home computers, such as Intuit's Quicken™ for IBM PC's and 
Wealthbuilder™ for Apple Macintosh™ computers, these tend to be limited in 
scope. They are usually designed to help solve one or two problems, such as 
planning for retirement or planning for a child's college education, and the 
solutions they offer are usually based on formulaic approaches published in books 
and the financial press that do not take an individual's investment style, risk 
tolerance and other preferences into account in a significant way. 

Not only are computer applications of broad scope for the ordinary individual 
investor lacking, so are education and adaptation. Most individuals employed 
outside of financial institutions have had very little education on mathematical 
analysis, probability and statistics, or financial matters. Public and private school 
curricula usually do not offer courses on the financial markets and investment 
vehicles as part of a general education. This is one reason why many individual 
investors seek out the services of a specialist advisor — to learn about the various 
markets and kinds of investments that are possible. A common error made by many 
individual investors who do not seek advice or take the time to learn is adopting a 
too conservative investment strategy out of ignorance. 

For example, many books and publications directed to the "lay" investor say that if 
he or she is young, and has a good income, he or she can invest in riskier 
portfolios, while if the person is older and closer to retirement, he or she should 
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invest in very low-risk or no risk vehicles such as money market funds. The 
younger person may prefer to have a higher probability of success than that offered 
by a riskier portfolio, while the older person may in fact need and want to invest in 
a portfolio that lowers risk but still provides a high probability of a good return 
5 over a shorter time period. A smaller percentage of individual investors make 
errors out of ignorance in another direction — by buying when the security price is 
high and selling, out of panic usually, when the price goes down. It is the fear of 
such losses that prompt the majority of individual investors to assume too 
conservative an approach to investment strategies for retirement funding, etc. As a 
10 result ignorance in this area can be very costly, while education may well pay not 
only for itself but for a retirement or a child's college fund. 

Studies have shown that different individuals tend to learn in different ways. 
Many people learn primarily through visual aids such as text or graphics, while 
others learn best through aural techniques such as hearing the spoken word f and 

15 still others through kinetic (or kinesthetic) or physical methods involving physical 
movement. In the same way, individuals may have different levels of risk aversion 
or risk-taking inclinations in their makeup. Thus, two individuals of the same 
income level, age, gender, profession, and life circumstances may still differ 
significantly in the way they absorb information and the way they feel about taking 

20 risks. One may prefer to learn through visual aids, and have a moderate aversion 
to risk-taking while the other person may prefer to hear someone explain a subject 
and have a high tolerance for risk-taking. Yet another may need to have some kind 
of "hands-on" physical involvement with he process to absorb information. 
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Similariy, people vary in the degree to which they want to be involved in and in 
control of such activities as financial investments. Many simply prefer to keep it 
simple and delegate as much control as possible, but others may want to scrutinize 
every transaction. 

5 In addition, the formulaic approaches used by many financial planners and in 
consumer financial planning investment programs usually ignore the fact that 
their projections arise from the use of probabilistic distributions (which can create 
a potentially unacceptable margin of error in the outcomes. ) 

First, those experts and programs which estimate retirement funds and investment 
10 strategies based on life expectancies usually do not explain to the user that life 
expectancy is a median. A median, as the term is used in statistics, is the middle 
value of a frequency distribution such as a Gaussian distribution such that the 
probabilities of the variable taking a value below and above it are equal. In other 
words, making plans based on a median is the same as taking a 50/50 chance that 
15 the individual's retirement fund will run out of money. Occasionally, a planner 
may use a 75th percentile for life expectancy instead of a median, providing a 
somewhat higher probability of adequate retirement funding — but still allowing 
for a 1 in 4 chance that the funding will run out. 

Second, the plans and programs that project future earnings of a portfolio of 
20 selections based on average returns in the past, also introduce another 50/50 
chance that projected average returns will not be there in the future. 
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Even fairly sophisticated investors and some advisors may be unaware of the 
consequences of plans calculated using medians and averages or fixed percentiles. 
Thus, the conservative, reluctant investor, who wishes to invest in such a way that 
he or she has a 75% to 95% probability of adequate returns over time, can 
5 unwittingly take on much more risk by basing strategies on the advice of planners 
and programs using median or fixed percentile life expectancies and average 
returns. The problem, in other words, does not arise solely from the use of plans 
based on medians or averages, but from the likelihood that the consequences of 
such use are not understood by the user. 

10 Disclosure of the Invention 

A virtual investment advisor and investment support system that includes 
interactive interface controls as well as aural and kinetic interface controls to assist 
in educating a user, in profiling a user, and in controlling and monitoring the 
implementation of investments. A virtual investment advisor is constructed for 

15 each user profile. The system allows the user to indicate, either directly or indirectly, 
a confidence level that he or she desires for investments, as well as other 
characteristics and constraints such as tax status, trading costs, and so on. The 
virtual investment advisor selects investments for a portfolio for that user and, 
optionally, simulates its performance based on actual past performance data. The 

20 user is able to manipulate the interface controls to evaluate returns from target 
investments in terms of confidence and risk and probable returns. If the user 
approves the results and his or her profile, in a preferred embodiment the selections 
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are transmitted as orders to a brokerage firm or similar agent by the investment 
support system. Confirmations from the execution of the orders are sent to the 
investment support system along with periodic results reports. The investment 
support system presents reports to the user as specified by the user. 

5 It is an aspect of this invention that it provides an interactive automated 

investment advisor and investment support system for individual investors. 

It is a further aspect of this invention that it provides an interactive automated 
investment advisor and investment support system that can be used over a 
network. 



10 Still another aspect of the present invention is that is an automated investment 
advisor and investment support system that includes educational features directed 
to different learning styles. 

Yet another aspect of the present invention is that it can be tailored to a user's 
general preferences and risk-taking attitudes. 

15 A further aspect of the present invention is that it can be implemented as a fixed- 
cost system, creating the possibility for economies of scale. 

Yet another aspect of the present invention is that it provides a confidence indicator 
for a selected portfolio or recommendations. 
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Brief Description of the Drawings 

Figure la is a schematic depiction of a two dimensional color slider control and 
confidence indicator according to the method and apparatus of the present 
invention. 

5 Figure lb is a schematic drawing of a two-dimensional color slider control and 
confidence indicator according to the method and apparatus of the present 
invention. 

Figure lc is a color schematic drawing of a two-dimensional slider control and 
confidence indicator according to the method and apparatus of the present 
10 invention. 

Figure Id is a color schematic drawing of a graphics window and confidence 
indicator according to the method and apparatus of the present invention. 
Figure le is a color schematic drawing of a graphics window and confidence 
indicator according to the method and apparatus of the present invention. 
15 Figure If is a color schematic drawing of an interactive asset allocator according to 
the method and apparatus of the present invention. 

Figure lg is a color schematic drawing of an interactive asset allocator according to 
the method and apparatus of the present invention. 

Figure Ih is a color schematic drawing of a comprehensive interactive planner 
20 according to the method and apparatus of the present invention. 

Figure li is a color schematic of a comprehensive planner according to the method 
and apparatus of the present invention. 

Figure 1) is a color schematic of a time risk indicator according to the method and 
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apparatus of the present invention. 

Figure Ik is a flow diagram of a virtual investment advisor according to the method 
and apparatus of the present invention. 

Figure 1L is a flow diagram of an investment support system according to the 
5 method and apparatus of the present invention 

Figure 1M is a schematic drawing of a configuration of the present invention. 1 
Figure IN is a schematic drawing of an implementation of the present invention 
over a network. 

Figure 2a is a schematic diagram in grey scale of a two dimensional slider control 
10 according to the method and apparatus of the present invention. 

Figure 2b is a schematic diagram in grey scale of a three dimensional slider control 

according to the method and apparatus of the present invention. 

Figure 2c is a schematic diagram in grey scale of a three dimensional slider control 

that displays two-dimensional representation rather than a projection of a three- 
15 dimensional cube, according to the method and apparatus of the present invention. 

Figure 3 is a flow diagram of the controls for the two-dimensional slider according 

to the method and apparatus of the present invention. 

rigure 4 is a flow diagram of the logic for the allocation control according to the 
method and apparatus of the present invention. 
20 Figure 5 is a flow diagram of a three-dimensional slider control according to the 
method and apparatus of the present invention. 

Figure 6a is an illustrative profiling screen shown in color according to the method 
and apparatus of the present invention. 

Figure 6b is an another illustrative profiling screen shown in color according to the 
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method and apparatus of the present invention. 

Figure 6c is a third illustrative profiling screen shown in color according to the 
method and apparatus of the present invention. 

Figure 6d is another illustrative profiling screen shown in color according to the 
5 method and apparatus of the present invention. 

Figure 6e is also an illustrative profiling screen shown in color according to the 
method and apparatus of the present invention. 

Figure 7a shows an illustrative display screen in color depicting the projected 
returns from a portfolio according to the method and apparatus of the present 
10 invention. 

Figure 7b shows another illustrative display screen in color depicting the results of 
holding a portfolio according to the method and apparatus of the present invention. 
Figure 7c shows still another illustrative display screen in color depicting the 
results of holding a portfolio according to the method and apparatus of the present 
15 invention. 

Figure 8 is a chart of cumulative normal distribution according to the method and 

apparatus of the present invention. 

Figure 9 shows graphs of probabilistic distributions. 

Figure 10 is a schematic diagram of a client profile database entry according to the 
20 method and apparatus of the present invention. 

Figure I la is an indicator for showing historical performance of the stock market 
according to the method and apparatus of the present invention. 
Figure lib is an indicator showing historical performance of the stock market 
according to the method and apparatus of the present invention. 
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Figure 11c is an indicator showing historical performance of the stock market 
according to the method and apparatus of the present invention. 
Figure lid is an indicator showing historical performance of the stock market 
according to the method and apparatus of the present invention. 
5 Figure lie is an indicator showing historical performance of the stock market 
according to the method and apparatus of the present invention. 

Best Mode for Carrying Qwt the Invention 

In Figure la the confidence indicator interactive color display 02 of the virtual 
investment advisor of a preferred embodiment is shown. As can be seen, the 

10 confidence indicator interactive color display 02 includes a combined risk window 
04, a volatility window 08, a capital loss window 12 and an inflation loss window 10. 
Underneath confidence indicator interactive color display 02 is a color bar 14 
showing the continuum of colors associated with risk of loss (orange to red) at one 
extreme and with appropriate risk (green), at the other, with a yellow caution zone 

15 in between. In the combined risk window 04, information is presented along two 
axes — the x axis representing time in years that an investment or portfolio of 
investments is held, and the y axis representing the projected volatility of the 
investment. In a preferred embodiment, a user of the system manipulates a 
pointing device to move target 06 around in combined risk window 04. As will be 

20 apparent to those skilled in the art, the pointing device could be a mouse, a joystick, 
trackball, keyboard, touch pad, or any of a number of similar devices for 
communicating the results of a physical gesture by a user to a computer. 
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In Figure la, target 06 points to an area of combined risk window 04 representing a 
long holding period for a portfolio of volatility that is roughly identical to that of 
the market as a whole. This can be seen in volatility window 08, where the red line 
is superimposed over a black line representing market volatility, rendering the 
5 black line invisible. As is also shown in Figure la, the risk of inflation loss window 
10 shows very little risk, as does risk of capital loss window 12. Thus, in a preferred 
embodiment of the present invention, combined risk window 04 is colored light 
green, to visually convey that an appropriate investment risk level has been 
selected. 

10 Turning now to Figure lb, the opposite situation is displayed with visual and 

graphic emphasis. In Figure lb, target 06 is positioned at an x-y location of combined 
risk window 04 showing a short holding period and a portfolio that is more volatile 
than the market. In volatility window 08, red line 09 is seen to be more volatile 
than the black line 07 the market volatility line. And while inflation loss window 

15 10 shows that the risk of loss potentially caused by inflation for this portfolio would 
be low, capital loss window 12 shows that there is a very high risk of loss for capital 
with this strategy. 



In a preferred embodiment, the contents of volatility window 08, inflation loss 
window 10 and capital loss window 12 are generated simultaneously with the 
20 movement of target 06 in combined risk window 04, so that apparently instant 
feedback is available in color to the user indicating the significance of a change in 
strategy. 
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Now referring to Figure lc, a much improved status is shown. Here, target 06 has 
been moved in combined risk window 04 to an x,y location corresponding to a 
holding period close to five years in length and for a portfolio with an estimated 
volatility that is less than market volatility. A preferred embodiment of the present 
invention calculates the confidence level to associate with this proposed 
investment (as will be described in more detail below) and generates a dark green 
color for combined risk window 04, indicating a very acceptable risk level, which is 
also reflected in the risk of capital loss window 12, and inflation loss window 10. 
Notice also in volatility window 08, that the volatility of this portfolio 09, is less 
than the volatility of the market 07. 

Still in Figure lc, it can be seen that triangles 07 extend inwardly into combined risk 
window 04. In a preferred embodiment, triangles 07 represent a recommended time 
horizon that has already been calculated. As will be apparent to those skilled in the 
art, similar triangles 07 could be used on the y or volatility axis of combined risk 
15 window 04 to show a recommended volatility level, if desired. 

In a preferred embodiment, confidence indicator interactive color display 02 
allows users who learn best by visual aids to see, instantaneously and graphically, 
what the results of a given investment strategy might be. Thus, by moving target 06 
20 back and forth and up and down and noting the color change the visual learner 
sees instantly the relationship between volatility and holding period as the color 
changes from green for acceptable risk, to red for inappropriate risk and back with 



5 



10 
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the movement of the target 06. As will be apparent to those skilled in the art, other 
color schemes could be used to indicate the nature of the risk or activity, and for 
color-blind individuals, varying patterns of black and white could be used, such as 
narrow stripes for acceptable risk and wide stripes for unacceptable. 

5 Similarly, while a preferred embodiment of the present invention uses the 

confidence indicator interactive color display 02 for providing immediate feedback 
on investment options, it will be apparent to those skilled in the art that it could 
also be used in other industries and applications where a user can choose from two 
variables or parameters to show a result of any reasonably continuous function or 

10 effect control of one. The parameters might be as simple as a topographical map 
with x and y coordinates, in which the x coordinate represents distance and the y 
coordinate the varying height of the land mass over a distance. Then a confidence 
indicator for flying over the land at a height above sea level sufficient to avoid 
crashing into hills might be constructed according to the present invention using 

15 v= f(x,y), where the function f is reasonably continuous. By reasonably continuous 
is meant a situation or function which is not supersensitive to the smallest of 
changes, but one which responds to changes in a somewhat measured manner, 
hence "continuous." 

And, while a preferred embodiment of the present invention uses confidence 
20 indicator interactive color display 02 to dynamically show the confidence level a 
user may have for a suggested portfolio over time, it can also be used, as stated, to 
show the result of any reasonably continuous function in a way that shields the user 
from unnecessary visual complexity or iterative displays. 
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Back in Figure la, as the color and visual changes help the user who relies on visual 
information to learn new ideas, similarly, target 06 and the use of a pointing device 
helps the kinetic learner. By physically moving target 06 over the area of combined 
risk window 04 of Figure la, the individual who learns kinetically is able to take a 
5 literal "hands-on" approach to learn about the interrelationship of volatility and 
holding period. 

Aural learners who have indicated a preference for hearing the results would (as is 
described in more detail below) be able to hear the text spoken, or, in an alternative 
embodiment, would be able to hear sounds ranging from pleasant to unpleasant 
10 sounds as the target 06 moves from acceptable to unacceptable ranges. This 

interrelated use of multiple presentation styles in a dynamically interactive system 
to provide immediate feedback to the user about mathematically complex choices 
enables the present invention to educate unobtrusively while also allowing the 
user to apply the information learned immediately and effectuate controls based on 



Turning now to Figures Ik and 1L, flow diagrams show the overall flow of the 
virtual investment advisor, the investment support system, and the confidence 
indicator interactive color display 02 of a preferred embodiment of the present 
invention . As can be seen at step 100 in Figure lk, the system initializes a virtual 
20 investment advisor for the user by specifying, at step 105, the activities it is to 
perform and the techniques to use. 



15 it 
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In a preferred embodiment, the present invention selects from a number of 
existing techniques as well as new developments for analyzing securities for 
investment purposes. For example, linear regression analysis, modern portfolio 
theory applications and variations, genetic algorithms, neural networks and any of a 
5 number of analytical "black boxes" can be used to screen and select a portfolio. These 
are used either by executing the programmed algorithms directly or by calling 
remote computer servers to execute the functions and return the results over a 
network. 

Still in Figure Ik, a preferred embodiment of the present invention simulates the 
10 results that might occur from the recommendations made by a virtual investment 
advisor using historical performance data, and measure the performance of the 
portfolio recommended by the virtual investment advisor. This measurement can 
be used as input to the calculations for the confidence indicator interactive color 
display 02, or as inputs to the investment allocator described below. At step 120, of 
15 Figure lk, the present invention stores the results of the measurements in a virtual 
investment advisor performance database as will be described below. In a preferred 
embodiment, typical performance data includes measures of portfolio return, risk, 
risk-adjusted returns, attributional measures such as types of securities selected, 
nature of returns (capital gains versus dividends), and operation measures such as 
20 frequency of trading and sensitivity of results to precise execution of brokerage 
orders, among other items. 
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As Figure Lk illustrates, the creation of a new virtual investment advisor can occur 
independently of the other actions of the present invention. In one preferred 
embodiment, once one or more virtual investment advisors exist they can be 
matched, beginning at step 130 of Figure lk to a particular client thus a client may 
5 have several virtual investment advisors. In an alternative preferred embodiment, 
a complete subsystem using just one virtual investment advisor might be used, 
such as a retirement planning system for recommending allocations of mutual 
funds or similar investments. 

And again, in Figure lk, client profile information is gathered at step 135. As will 
10 be described in more detail below, this allows the present invention to store 

information about the client's age, income, financial goals, net worth, tax status, risk 
preferences and so forth. Once a client profile has been created, a preferred 
embodiment of the present invention creates an evaluation function for that 
profile. As will be apparent to those skilled in the art, an evaluation function could 
15 be as simple as finding maximum investment return, maximum risk-adjusted 
return, minimum loss, and so on. Alternatively, an evaluation function could be 
arbitrarily complex, taking into account such additional factors as after-tax returns, 
transaction cost models, client aversion to volatility or risk of loss over time, and so 
on. 

20 Still in Figure lk, it can be seen that the evaluation function is applied to the stored 
results from a first virtual investment advisor at step 150, and then compared to 
previous results at step 155. If the previous results are better than die last, this is 
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recordcd at step 160 and the system checks, at step 165 to see if there are other virtual 
investment advisors to evaluate for this client. If yes, these are checked at step 185. 
If not, a preferred embodiment of the present invention presents the best virtual 
investment advisor VIA, performance and evaluation to the client. This can be 
5 done in conjunction with the confidence indicator interactive color display 02 , the 
investment allocator, and with the other interactive learning features of the present 
invention, described in more detail below. In a preferred embodiment, the 
investment allocator described below is used to display the suggested allocation and 
allow the user to either override the suggested one, or accept it. 



10 Turning now to Figure 1L, the operation of an investment support system 

according to the method and apparatus of the present invention is shown. As can 
be seen, at step 205 the investment support system allows the user to specify or 
modify his or her profile. If the new profile requires the selection of a new virtual 
investment advisor, this is done at steps 210 and 215, with the results of the 

15 simulation and analysis function interactively displayed with the confidence 

indicator interactive color display 02 and or the investment allocator at step 220. If 
the user accepts this new virtual investment advisor, this is noted at step 230 and 
the virtual investment advisor is engaged for that user's portfolio and that fact is 
stored in the client profile database. 

20 In a preferred embodiment, a virtual investment advisor is implemented as a 
software agent, which, when given instruction by the user continues to execute 



WO 98/44444 PCT/US98/06694 

-21- 

from time to time, independent of user action in order to represent the investment 
interests of the user. Changes in the markets or securities in the portfolio may 
trigger the virtual investment advisor VIA to notify the user through the 
investment support system that attention is required. 

5 This latter process is seen in Figure 1L, showing that a virtual investment advisor 
VIA was engaged, at step 235 and at step 240 is now either making a periodic request 
on its own, or at the prompting of the user. In a preferred embodiment, the virtual 
investment advisor performs its security selection and trading processes at step 245. 
The investment support system may be informed at step 250 that the virtual 

10 investment advisor is recommending changes in the client's portfolio. In a 
preferred embodiment, the investment support system can obtain the client's 
approval for the changes in one of two ways. First, the investment support system 
can display the recommended changes and ask the user whether or not he or she 
accepts them, or, if a virtual investment advisor software agent has been authorized 

15 by the client to approve trades independently, the investment support system can 
verify this fact. As shown at step 260, the investment support system will 
determine in one of these two ways whether or not the proposed changes should be 
implemented. If they have been approved, the investment support system at step 
265 will cause the trade to be executed, at step 265 by means described in more detail 

20 below. 

Still in Figure 1L, once the trade has been executed and confirmed to the investment 
support system, at step 270, the results of the trade are analyzed and reported to the 
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user. In a preferred embodiment, periodic and on-demand reporting is also 
available. Generally, the investment support system, in addition to hosting virtual 
investment advisors can answer questions or provide advice a user might need, for 
example such as the mathematical relationship of any two or more of the following 
5 areas. These can be made available to the user for interactive/ kinetic analysis as it 
pertains to his or her specific circumstances: 



Note also, that in a preferred embodiment, confidence is used as both an input the 
user can specify as a desired level, as well as a computed output. 

Now referring to Figure 1M, a schematic block diagram of the investment support 
system ISS of the present invention is shown. As can be seen, investment support 

15 system ISS 300, in a preferred embodiment, is a computer program stored in a 
computer that is also connected to a display terminal 302, a client profile database 
318, a series of virtual investment advisors 306, 308, 310, and a virtual investment 
advisor database 312. Similarly, the computer in which investment support system 
ISS 300 is executing is also in communication with another computer 320, over 

20 telecommunications network 322 in a preferred embodiment. As will be apparent 
to those skilled in the art, investment support system ISS 300 could also 
communicate with display terminal 302 over the Internet, as well. This 



rate of savings; 



style/objective of investment; 



investment risk or comfort; 



retirement income expectations. 
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configuration is shown in Figure IN, where investment support system ISS 300 is 
connected over telecommunications network 322 to display terminal 302, as well as 
to remote computer 320. 

In a preferred embodiment, in Figure In, remote computer 320 might be located at 
5 the site of a brokerage firm authorized to accept and execute securities transactions 
for the users of the present invention. As can be seen, computer 320 might be 
located at a brokerage and in communications with various stock exchange 
computers 324, 326 and 328, to effect such transactions. As will be apparent to those 
skilled in the art, there are a number of ways that trades can be transmitted 
10 electronically for execution in a securities or commodities or other exchange. 



Turning now to Figure Id, a different preferred embodiment of the confidence 
indicator of the present invention is shown. In Figure Id, an interactive text, color 
graphic and sound window 15 is shown. As indicated in the text box 15a, a user may 
click on buttons 16 highlighted in a specific color, such as yellow in the example 

15 shown, to obtain more text, or if desired, to hear an aural presentation of the 
concepts. In a preferred embodiment audio scripts are accompanied by an 
animation of the screen display(s), that point out the controls of the present 
invention or highlight them as they are discussed, and show the movable control 
elements in motion. Again, this helps the user see, hear, and feel how to use them 

20 in a way that is much more immediate and clear than written help text or a manual 
of instructions. Usually, the user will naturally tend to use the interface controls of 



• 
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the present invention that are most suited to his or her learning style. 

Using information supplied by a user in a profiling process (described below), the 
present invention displays, in the example shown in Figure Id, the results of a 
planned portfolio of investments based on the user's anticipated contributions. 
5 This can be shown in many more ways than those illustrated herein. For example, 
returns at different confidence levels could be shown, probable interim loss, 
volatility, sensitivity to interest rates, country, industrial sector economic 
performance, etc., could all be shown, as well as a number of other factors without 
deviating from the spirit of the present invention. 

10 As shown in Figure Id at button 16-1, the user in this example desires to have 

$138312 USD in savings by the year 2021. Button 16-2 of Figure Id allows the user 
to enter a number in box 19, or, if desired, move slider 18 to indicate the amount of 
money the user wishes to save each year in a tax-deferred investment account such 
as a US 401(k) account. 

15 In a preferred embodiment, the present invention calculates the confidence level 
that the user can associate with meeting the specified goals with that level of annual 
investment. As shown or described at button 16-3, the present invention indicates 
that the user will need to earn a 15.6% average annual return to meet the stated 
goal. As shown in Figure Id, button 16-4 shows a confidence level expressed as a 

20 percentage, in box 19b and as a bar graph 20 that the user will achieve the stated goal 
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with the stated annual investment. In this example, the present invention 
calculates that the likelihood of meeting the goal is at the 53% level, or roughly one 
chance in two that the goal will not be met. Bar graph 20 also shows this pictorially, 
with the likelihood expressed in a red color (indicating an undesirable risk level), 
5 and with text indicators such as the tag line "50% —risky, save more now or later." 

Conversely, in Figure le, confidence levels for a better strategy are shown. For the 
same savings goal, if the user invests $2124 USD annually in the 401(k) plan, the 
system shows at text box 19b and bar graph 20 that there is a 92% chance that the goal 
will be reached, and in the text at button 19c, the average return needed to meet the 
10 goal is 7.30%. In a preferred embodiment, other performance statistics can also be 
shown, such as maximum interim loss , also known as "drawdown" calculated to a 
confidence level. 

In calculating the confidence level for a given strategy, the present invention uses 
any of several approaches. When a desired confidence level is known, and the risk 

15 factors occur in a probabilistic distribution, as shown for median life expectancy in 
graph A of Figure 9, the present invention elects the percentile in the distribution 
shown in graph B of Figure 9 that will be more likely to yield that result for each 
curve. For example, if life expectancy is a factor, and the user wants to be 95% sure 
that funds will be available for his or her retirement, there are two ways the present 

20 invention can analyze results to achieve the desired confidence level. First, the 95th 
percentile of life expectancy could be selected, instead of the median or 50th 
percentile. 
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Alternatively, the probability of living to a certain age is calculated using known 
procedures from mortality tables. Next, this can be combined with the expectations 
of return to calculate the probability that a given amount of money invested in a 
portfolio would yield the desired funds. 

5 In a preferred embodiment, the present invention first ascertains the degree of 
confidence the user would like for his or her plan, regarding life expectancy and 
investment performance, either separately or together. This could be expressed not 
only as a percent, but in odds, or other subjective or metaphorical measures, such as 
"give me 5-Star plan" etc., which the present invention transforms into a numeric 
10 value. In one preferred embodiment, life expectancy is computed from mortality 
tables. 

For any population for which frequency distributions are available, the present 
invention can calculate the ranks or percentiles from which to calculate confidence. 
As is known in the art, for normal distributions (also known as Gaussian or bell- 
15 shaped curves) a set of analytic approaches are available such as the formuid given 
below. For other distributions that do not have Gaussian properties, numerical 
methods known in the art can be used. 

As is also known in the art, for systems that work through time, such as the stock 
market, cumulative variance, or variance over time is inversely proportional to the 
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10 



square root of time. Thus, if the mean annual return and standard deviation of 
annual returns is known, the standard deviation of five year returns is: 



but the average annual return over five years is the same as the average annual 
return (by definition.) 

In a preferred embodiment, once the present system has an input parameter such as 
a user's life expectancy estimate based on mortality tables and the user's present age, 
the present invention has a planning horizon. The end point of the user's time 
horizon for this example would be set either at retirement age or at a point between 
retirement and life expectancy. 

Next, the present invention iteratively searches for the rate of return that best 
satisfies the equation: 

goal_amt = start_amt* (1 + rate) A years + annual_addition * ((l+rate) A years- 
l)/rate) 

where start_amt is present value, goal _amt is future value, annual_addition is 
payment and rate is a decimal rate of return, to use terms familiar to those who 
work with financial or compound interest calculations. 



stddev (5 year) = stddev(l year) *5/ sqrt(5) 



The portfolio mix that has the minimum standard deviation ( and hence the 
lowest risk) can be found iteratively by this formula: 
20 nStdDeviations = (rate-mean_return(portfolio))/(stddev(portfolio) * years/ 
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sqrt (years)) 



To find the portfolio mix with the highest confidence that the required rate of 



return can be achieved, the present invention looks for the portfolio whose risk and 
return characteristics ( that is, whose standard deviation and mean return) show the 
5 highest probability of achieving or exceeding the target rate of return. 

The graph in Figure 8 can help :o illustrate this by showing the relation of this 
normal cumulative function to the familiar "bell curve" or Gaussian distribution. 
As can be seen in Figure 8, the normal distribution or bell curve, is shown in red 
along the right axis, with the cumulative normal distribution shown in blue along 

10 the left axis. This formula is an integration from minus infinity to x of the normal 
distribution about the mean \i with standard deviation a. In this example of Figure 
8, the mean is 0 and the standard deviation is 1. The graph of Figure 8 shows, for 
example, that the probability of a result of 0 is about twice that of a result of 1 (or -1), 
and about 4 times the probability of 2 or (-2) occurring. The cumulative normal 

15 distribution curve shows that 10% (0.1) of the samples probably lie below -1.7, while 
50% lie below 0 (the mean and median) and two-thirds lie below 0.5, with nearly 
100% lying below 2.5. 

The portfolio with the highest probability of meeting or exceeding the target is the 
portfolio where the target rate is the minimum number of standard deviations 
20 below that portfolio's mean return. This may appear backwards, but as can be seen 
by looking at Figure 8, assume portfolio 1 has a mean return of 15% per year and a 
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standard deviation of 30%. Portfolio 2 has a mean return of 12% and standard 
deviation of 5%. If the target rate is 10%, it is .17 deviations below mean ((10-15)/30) 
of portfolio 1, or -.17 but is (10-12)/5 = 0.4 standard deviations from the mean of 
portfolio 2. Now looking at the cumulative normal distribution curve in Figure 8, 
5 the cumulative probability of falling below -0.17 standard deviations (see -0.17 on 
the x axis) is almost 50%. 



Still in Figure 8, for the second portfolio, -0.4 standard deviations, the value of the 
blue curve, is less, about .35, indicating that there is about a 35% chance of the actual 
rate of return failing below the target, and a 65% chance of being above. To the naive 

10 investor, the higher average of portfolio 1 might be more attractive, — indeed, it 
could pay off quite handsomely — but portfolio 2 has a higher probability of 
meeting or exceeding the target, and thus provides more confidence (about 60% 
versus 50%) that portfolio 2 will make the user's investment work successfully. 
While this example using Figure 8 is reasonably clear to one familiar with 

15 probability and statistics, this is the kind of complexity that an ordinary investor is 
not likely to understand intuitively. 

Consequently, as mentioned above, color mapping is used to show these 
confidence levels in a way that makes the results much easier to understand. The 
color mapping is arbitrary, as it is intended to use an additional channel of 
20 information, namely, cultural norms for color meaning, to summarize the % 
confidence numbers. In an alternative embodiment of the present invention, 
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confidence levels from 100% to 50% could be shown as gradually moving from full 
green to full red, going through yellow, with confidence levels from 50% to 05 going 
from full red to full black. In an RGB (red, green, blue) color system, colors might be 
computed as: 
5 Color(confidence) = if confidence > 50%, 

then c= (confidence-75) * 4 {c ranges from -100 to +100} 

color. percent_red=maximurn(-c,0) 
color.percent_green= maximum(c,0) 
color. percent_blue=0 
10 else c=confidence*2 {c ranges from 0 to 100) 

color.percent__red«c 
color, percen t_green=0 
color.percent_blue=0 
Variations of this color mapping are used throughout the system of a preferred 
15 embodiment. 

In the example of retirement planning for a life expectancy, as described above, the 
investment confidence level for die recommended portfolio is measured as 
standard deviations from the mean according to the cumulative normal function: 



20 



f(x,*i,a) = y * e~ 2 : 



(x-M) 2 

*e~ ' 
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where x is the value, u is the mean, o (or sigma) is the standard deviation, e is the 
base of natural logarithms, tc is the ratio of the circumference of a circle to its 
diameter. This formula sums the probability of an event or sample occurring at x or 
below. 

5 As will be apparent to those skilled in the art, if the distribution being investigated 
is not Gaussian, or one for which similar mathematical techniques are known, the 
present invention would find the portfolio or choice with the maximum percentile 
rank. 

While a preferred embodiment of the present invention uses confidence indicator 
10 interactive color display 02 to interactively show the results of various investment 
strategies, as will be apparent to those skilled in the art, the same indicators can be 
used for other industries where the parameters vary in two dimensions similar to 
the investment risks shown here. 

Turning now to Figure If, an interactive investment allocator of the present 
15 invention is shown. Here window 30 shows a bar chart 32, with coin symbols 33, 
apportioned into various stacks 46. As seen in Figure If, a series of gauges are 
positioned beneath various texts, indicating for example at gauge 34 for Treasury 
bills, the historical mean return of that investment. Treasury bills, for example 
show a historical mean return of 4%, the black line on the meter and plus or 
20 minus 2 standard deviations from the mean, as indicated by the red area of the 
meter. As seen here, the stack of coins 46 allocated to gauge 34 for Treasury bills is 
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nearly 60% of the total portfolio. Graph 50 shows in two colors, the results of the 
allocations indicated in Figure If. In this example, most of the coins are allocated to 
investments with low risk of capital loss but with a likelihood of lower return than 
higher risk investments. 

5 Now turning to Figure lg, a different representation is shown. Here, the user has 
simply moved one or more of the "coins" 33 to stacks for higher yield investments. 
In this case, 60% of the allocation is to small stocks as indicated by gauge 44. 
Concomitant with the change in allocation the present invention displays the 
probable consequences of any change as changes in graph 50 

» 

10 In a preferred embodiment of the present invention, the investment allocator, as 
part of the whole investment support system can show current allocations, show 
recommended allocations, and let the user control the allocations by manipulating 
the stacks of coins (by moving one or more of the coins from one stack to another, 
for example). Since the present invention interactively displays the probable 

15 consequences of any change instigated by the user, it also helps the user understand 
and learn, interactively, about the effect of allocations on risk and return. As will be 
apparent to those skilled in the art, the investment allocator could use symbols 
other than coins for manipulation of other types of mathematical functions in other 
applications of the present invention. 

20 Referring now to Figures 6a through 6e, portions of the user profiler of tire present 
invention are shown. In Figures 6a through 6e the profiling is for a simple 
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retirement planner. In the screen display of Figure 6a, the user is asked for age, 
income and retirement age data. In Figure 6b, the user is asked to specify (and also 
provided with some educational information) his or her goals for retirement 
income. Figure 6c shows the 2d slider control of the present invention, described 
5 above, that allows the user to specify his or her contributions to the plan. Figure 6d 
of the profiler of a preferred embodiment asks the user to specify a confidence level 
he or she desires for the plan, while also providing some background on the results 
of different levels. Similarly, in Figure 6e, the user is asked how confident he or she 
wishes to be that the income for retirement will not run out during the user's life 
10 expectancy. Again, Figure 6e also includes more informational material to help the 
user understand the implications of the choices. 



In Figures 7a through 7c, the results of an optimizer feature of the present 
invention are shown. In a preferred embodiment, the present invention's virtual 
investment advisors make use of existing analytical tools, such as modern portfolio 

15 theory, efficient portfolios, linear regression analysis, etc., to screen securities for 
potential inclusion in a portfolio. Figure 7a, *~»r example, shows that for a portfolio 
of 40% government bond funds and 60% growth & income funds, for this user's 
goals and needs (income, needs, savings, other sources, life expectancy, etc) the 
probable retirement income would be as shown by the blue bar. The smaller graph 

20 in Figure 7a shows expected return of the "efficient portfolios" constructed 

according to modern portfolio theory (those combinations of the seven investment 
classes that have maximum return for a given volatility risk). Return is shown on 
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the y axis, portfolio number on x axis, with the median, 70% confidence (70% chance 
of meeting or exceeding indicated return) over 3 year time horizon. In the smaller 
chart of Figure 7a, the vertical Gold line indicates the 40/60 mixture portfolio. 

Figure 7c shows a 20 year time horizon. Note that for the same portfolio/ the 70 and 
5 90% confidence curves have moved up, verifying the notion that over a long period 
you can reasonably take more risk with investments. Note that the median does 
not change with horizon. 

Figure 7b shows 20 years, but the optimizer of a virtual investment advisor of the 
present invention has found the portfolio with the optimum 90% confidence. Note 
10 that in a preferred embodiment, the confidence-based optimizer will find different 
portfolios at three years based on confidence level required (each confidence level's 
maximum point may correspond to a different portfolio). 



Now turning to Figure lh there are shown, in exploded detail, the kind of 
15 indications shown on a smaller bcale in chart 50 from Figure lg. In Figure m, data 
from a user profile is shown, in part, in overview window 60, indicating the 
amount of money in savings today at box 66, the starting age of the user at box 68, 
the yearly savings he or she plans to invest at box 70, the accumulated rate of return 
desired at box 72, the planned retirement age at box 74. As indicated in this chart, 
20 based on the data supplied by the user there would be retirement savings as shown 
in box 76. If plan withdrawals are as shown at box 82, the retirement rate of return 
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for the savings would be as shown in box 84. Given the data specified by this user, it 
can be seen at box 86 that there would be no funds left for heirs, and that the funds 
for the retiree would be exhausted at the age shown in box 88. These results are 
shown graphically in the darker shaded area 62, representing contributions and 
5 withdrawals only, and the lighter shaded area 64, representing accumulated savings 
with interest. 

The same overview window 60 is shown with different results in Figure li. 

Turning now to Figure lj, a graphic depiction of portfolio returns showing absolute 
returns, and comparisons to benchmarks is shown. In a preferred embodiment, the 

10 user is able to see how his or her recommended (or actual) portfolio compares to 
others. In a preferred embodiment, benchmarks are chosen to be appropriate 
comparisons for the user's portfolio, where appropriateness means similar risk. For 
example, if the portfolios consist of large US Stocks, the Standard and Poors (S&P) 
500 Index is a good benchmark. For worldwide stocks, the S&P 500 might be 

15 interesting as a benchmark, but the EAFE index (the Morgan Stanley Europe 

Americas Far East index) is probably better. As will be apparent to those skilled in 
the art, there are techniques for risk-adjusting performance to make such 
comparisons more valid. 

The benchmarks shown in Figure lj are constructed as follows, in a preferred 
20 embodiment. Given a time series of values for the portfolio P[], and values for the 
benchmark B[], where x is time ) the start of hypothetically buying the portfolio or 
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benchmark/index) and y is the holding period, then the present invention 
calculates: 

point(x,y )= colorFunction(P[x+y]/P[x], B[x=y]/B[x] 
as long as x+y is less than the maximum time for which you have data. 

5 The colorFunction of Figure lj is arbitrary and can be continuous or discrete. The 
examples shown in Figure lj are discrete and labelled in the legend. To illustrate 
another example of benchmarking according to the method and apparatus of the 
present invention, one could take the ratio of the portfolio performance i.e, 
P[x+y]/P[x] which is itself the ratio of the ending value to the beginning value, and 
10 divide by the benchmark performance of the same period. If the portfolio is greater, 
the point is colored green, if less, the point is colored red. Thus, all combinations of 
starting time and holding period where the portfolio underperformed would be red, 
and the user is able to quickly see the gross performance, and more specifically, the 
time periods or holding periods that were unusually good or bad. 

15 As will be apparent to those skilled in the art, the inputs to the color function used 
in Figure lj could be any series of numbers in any industry one wants to compare. 
For example, x could be flight takeoff time, and y could be flight duration, and the 
color function could be the given satisfaction of passengers measured against a 
benchmark of the attitudes of people at that time who are not on an airplane. From 

20 such a comparison, airline management could see if there are times and flight 

durations that should be avoided or encouraged because of die effect on passenger 
satisfaction, or whether some service should be performed during flight to improve 
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satisfaction. 

Now turning to Figure 3, a flow diagram of the overall logic of the interactive two- 
dimensional color confidence indicator 02 of the present invention. At step 100, a 
pointer event such as a mouse click or a keystroke occurs, (say within combined risk 
5 window 04 of Figure la) and is interpreted by the present invention. Next at step 
110, the results to display are calculated by evaluating the formula: 
v = f(x,y) 

where v is the color or pattern to be displayed surrounding the position indicator. 
As mention, the color function is arbitrary, in that any colors that have positive and - 
negative associations in prevailing cultural norms can be selected. In a preferred 
embodiment, the present invention uses the f(x,y) roughly as follows: 

x is the time horizon, and y is investment volatility (risk) undertaken in a 
portfolio; 

f(x,y) is the confidence that a portfolio with such risk will meet a goal by time 
horizon x, with confidence being calculated as discussed above. The confidence is 
then mapped to the colors to show the user the result without requiring the user to 
understand and interpret risk /confidence concepts and percentages. 

For example, to convert 0-100% confidence to a red-green spectrum in an 
RGB color system as found on most computers/ the present invention calculates as 
20 follows: 

confidence=f(x,y) 



10 



15 
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c=confidence*2 (now ranges from 0 to 200) 

color. percent_red= maximum(100-c,0) 

color. percent_green=maximum(c,0) 

color. percent_blue=0. 
5 This device can indicate results other than confidence, such as the probable 

maximum amount that a portfolio could fall over any interim period during the 
time horizon. This might be called "drawdown" in some areas of finance or 
"maximum adverse equity excursion." Using modern portfolio techniques of 
analysis through mean return and variance of return, the present invention can 
10 calculate the drawdown for a portfolio to a given level of confidence. For example, 
to estimate the worst probable loss of portfolio value (from a high value to the 
lowest value subsequent) over any time period within the time horizon, the present 
invention would first find the number of standard deviations represented by that 
confidence level. To estimate the worst probable loss with 95% confidence (that is, 
15 only a 5% chance that the actual worst loss will be greater than the estimate), the 
present invention could use the cumulative normal distribution function shown 
in Figure 8 and described above to see that 5% is roughly -2 standard deviations. 

Next following this same example, the present invention would iterate over the 
years variable and find the maximum value for die function 
20 return-(l+mean_return) A years+(-2(»standard_deviation)*years/sqrt/years). 
The estimated worst loss is l-minimum_return, where return, mean_return, and 
standard__deviation are decimal percents. ( For example, 6%«0.06). As will be 
apparent to those skilled in the art, the worst loss can thus be converted to colors, 
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such as green for no loss to red for 90% loss) and displayed with the two- 
dimensional slider of the present invention as the user controls the years with the x 
axis and standard_deviation with the y axis. 



Referring now to Figure 4, the steps executed by the present invention to manage 
5 the investment allocator in a preferred embodiment are shown. At step 400, the 
present invention responds to a pointer drag begin event transmitted to it by the 
operating system. At step 405, the present invention associates coordinates with one 
or more tokens or coins in a stack or a block of coins left in a "being moved" state 
from a previous operation. Decision block 410 checks to see if there is a match to 

10 and if there is none, the gesture is ignored at step 420. A match means that the x,y 
coordinates of the event are inside (or within some tolerance) of the area occupied 
by a block of one or more tokens. Since the present invention uses vertical stacks, 
tokens will be selected if they individually have coordinates at or above the pointer. 
If a block of previously selected tokens in the being moved state are matched, then 

15 that block is selected. If a block is being moved, the present invention will ignore 
attempts to select tokens on a stack, so that only one set or block can be moved at a 
time. For other applications, this may not be a necessary restriction. 

If there is a match however, the present invention at step 415 selects the tokens on 
either the stack or the "being moved" state and returns at step 425. At step 510, the 
20 invention continues handling the event, by checking at step 515 to see if any were 
selected. If either a stack or a "being moved" state had been selected, the system, at 
step 510 moves the selected tokens or coins following the pointer to an area within 
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the confines of the display area indicated by the pointer, and returns at step 525. To 
complete the event, at step 430, the system checks, at step 440 to see if any had been 
selected. If they have, they are associated to a stack and if a match is found at step 
460, the tokens, at step 500 are dropped onto the target stack. In this latter instance, a 
5 match means, roughly that the coordinates of the block of tokens being moved 
corresponds to a stack, then the block is "dropped" onto the stack, and those tokens 
now belong to that stack. If no match within tolerance can be found, the token block 
may be returned to the starting point, or left at the last position in the "being 
moved" state. 

10 Now referring to Figure lk, it can be seen that in a preferred embodiment, the 

present invention selects from one or more virtual investment advisors to provide 
portfolio analysis and recommendations to a user. This is done at step 145 of Figure 
lk where the invention specifies the security selection and trading algorithms to be 
used. As will be apparent to those skilled in the art, there are a number of known 

15 financial analysis techniques that can be used to structure recommendations. From 
techniques such as linear regression tools, efficient portfolio analysis, neural 
networks analysis, and so on, a virtual investment advisor (VIA) can be established 
to recommend a portfolio. Once such a portfolio has been recommended, a 
preferred embodiment of the present invention can optionally simulate its 

20 performance using historical market data, or project its performance based on 
historical averages. 



In a preferred embodiment, a VIA perforins two main processes or activities: 
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security selection and trading . It is possible for a VIA to have only security selection, 
leaving the connection of security selection to trades up to the user. Security 
selection involves screening, ranking, or some other processing to determine a list 
of securities suitable for the user. Suitability is determined using the user profile. 
5 For example, a profile objective of "value-style common stocks" could be 

implemented by screening a securities database for stock value criteria such as low 
price/earnings (P/E) ratio and high dividend yield. Similarly, a time horizon (time 
until the purpose of the investment changes) that is short implies the need for low 
risk investments to preserve capital. 

10 A wide variety of trading management strategies are also possible. For example, an 
alternative preferred embodiment trading management strategy might compare the 
existing portfolio holdings and their selection rankings against the rankings in the 
universe of securities not currently held in this user's portfolio, with the resulting 
recommendation being to sell current holdings with lower ranks and buy securities 

15 with the highest ranks. As will be apparent to those skilled in the art, an obvious 
refinement, among many, would be to consider trading costs so as to limit the 
amount of trading. 

Referring now to Figures 11a through lie, additional interactive educational 
features of the present invention are shown. Figure 11a allows the user to see a 
20 summary display of US historical stock market performance for all one-year time 
periods, indicating a best performing year, a worst performing year and an average 
performing year. By using the indicator arrow or entering a number, the user can 



• 
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display holding periods of different lengths, such as Figure lib, which shows the 
same data but for a holding period of 5 years, and Figure 11c, which shows 25 years. 
Another feature of the present invention is shown in Figure lid, in which the user 
can see the individual tracks of all holding periods during the history. Figure 1 le 
5 allows the user to superimpose on the charts of Figure lid, any particular year or 
statistic he or she would like to compare to the cluster chart. 

In a preferred embodiment, the present invention is implemented in Java for Java- 
capable browsers and computer systems, but as will be apparent to those skilled in 
the art, it could also be implemented in any of a number of programming languages 

10 such as C, C++, assembler, ADA, Pascal, and so on. In a preferred embodiment, 

Microsoft's ACCESS™ database software is used to store client profiles on electronic 
storage media, such as disks, but any of a number of database management 
programs commercially available could also be used, as could flat files. In the same 
manner, while databases or flat files on disk are used in a preferred embodiment to 

15 store user profiles and similar data, it will be apparent to those skilled in the art that 
such data could also be stored in computer memory or be accessible to one computer 
over a network or over the Internet. Similarly, while a preferred embodiment uses 
software programs to implement the invention, those skilled in the art know that 
some or all of the present invention could also be implemented in firmware or 

20 circuitry without deviating from the spirit of the present invention. 
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What is claimed is: 

1. A method for interactive investment planning and trading implemented on a 
computer system having electronic storage media, comprising the steps of: 

5 — collecting a user profile from a user communicating with the computer system, 
the user profile having stated investment goals; 
storing the user profile on electronic storage media; 

assigning a virtual investment advisor to execute in the computer system on 

behalf of the user profile to select potential investments for a recommended 

10 portfolio and store the recommended portfolio on the electronic storage media; 
— simulating the recommended portfolio on the computer system using historical 
data retrieved from an historical database accessible by the computer system; 
— calculating the likelihood of meeting the stated investment goals; and 
displaying the results as an interactive confidence indicator to enable the user to 

15 see how the recommended portfolio meets the stated investment goals. 

2. The method of Claim 1, wherein the step of collecting a user profile further 
comprises the steps of: 

responding to a pointer event created by the user's manipulation of a pointing 

device. 

20 3. The method of Claim 1, wherein the step of displaying the results as an 
interactive confidence generator further comprises the step of computing the 
confidence indicator according to the following formula: 
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t(x,u,a) = 



*e 



4. The method of Claim 1, wherein the step of displaying the results as an 
interactive confidence generator further comprises the step of displaying the results 
in color. 



5 5. The method of Claim 4, wherein the step of displaying the results in color further 
comprises the step of computing the color displays according to the following coded 
instructions: 

Color(confidence) = if confidence > 50%, 

then c= (confidence-75) * 4 {c ranges from -100 to +100) 

10 color .percent _red =maximum(-c,0) 

color.percent_green= maximum(c,0) 
color .percent_blue=0 
else c=confidence*2 {c ranges from 0 to 100) 

color.percent_red-c 
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color.percent_green=0 
color.percent_blue=0. 



6. The method of Claim 1, wherein the step of assigning a virtual investment 
advisor further comprises the step of analyzing the user profile information to 

^ create an evaluation function that establishes target return rates for investments to 
be used in evaluating recommended portfolios. 

7. The method of Claim 6, wherein the step of creating an evaluation function 
further comprises the step of using a graphic indicator for comparing time and 
holding periods of recommended portfolios to benchmarks and displaying the 

10 comparison. 

8. The method of Claim 7, wherein the step of using graphic indicator further 
includes using a color function to compute the results of the comparison as 
follows: 

point(x,y )= colorFunction(P[x+y]/P[x], B[x+yJ/B[x) . 



15 9. The method of Claim 1, wherein the step of calculating the likelihood of a 
portfolio's meeting stated investment goals further comprises the steps of: 
— determining a planning horizon from the user profile; 
— analyzing the risk properties of a prospective portfolio; and 



WO 98/44444 PCT/US98/06694 

-46- 

— finding a prospective portfolio such that the target rate from the user profile is 
the minimum number of standard deviations below that prospective portfolio's 
mean return. 

10. The method of Claim 9, wherein the step of simulating the recommended 
5 portfolio further comprises the steps of: 

— associating tokens selected by a user with inputs to a function; 

— manipulating said function as suggested by changes in the tokens; and 

— displaying the results of said changes in real-time; 

thereby enabling the user to change and control the allocation of resources to said 
10 recommended portfolio and see the results. 

11. The method of Claim 1, wherein the step of assigning a virtual investment 
advisor further comprises the step of including existing and new analytical tools to 
optimize a recommended portfolio. 

12. The method of Claim 11, wherein the step of including existing and new 
15 analytical tools further comprises the step of estimating the ultimate return of 

recommended portfolios to levels of confidence other than fifty percent. 

13. The method of Claim 11, wherein the step of including existing and new 
analytical tools further comprises the step of selecting potential investments based 
on the maximum return at a user specified confidence level by adjusting estimates 

20 of results at the end of a planning horizon for a user -specified confidence level 
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14. The method of Claim 13, wherein the step of adjusting estimates of results at the 
end of a planning horizon for a user-specified confidence level further comprises 
the step of enabling the user to vary the confidence level. 

15. The method of Claim 6, wherein the step of assigning a virtual investment 

5 advisor further comprises the step of estimating retirement income as a continuous 
function and changing the results in real-time response to user manipulation of 
graphical data. 

16. The method of Claim 1, wherein the step of displaying the results as an 
interactive confidence indicator, further comprises the step of using graphic signs. 

10 17. The method of Claim 16, further comprising the step of showing results with 
persistent outlines so that as changes are made by the user, said persistent outlines 
show the original position. 

18. The method of Claim 16, further comprising the step of displaying the optimum 
results by using a graphic sign. 

15 19. The method of Claim 16, further comprising the use of graphic signs such as 
buttons for auxiliary controls. 

20. The method of Claim 16, further comprising the step of using interconnected 
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graphic signs to relate the risk, return, and uncertainty of a recommended portfolio. 

21. The method of Claim 20, further comprising the step of interactively adjusting 
the display of graphic signs to show the results of changes made by the user* 

22. The method of Claim 16, further comprising the step of displaying multiple 
5 measures of results simultaneously. 

23. The method of Claim 16, further comprising the step of displaying statistics 
related to said results across the holding period. 



24. An apparatus for interactive investment planning and trading implemented on 
a computer system having electronic storage media, comprising : 
10 — an input device for collecting a user profile from a user communicating with the 
computer system, the user profile having stated investment goals; 
electronic storage media for storing the user profile; 

a virtual investment advisor for execution in the computer system on behalf of 

the user profile to select potential investments for a recommended portfolio and 
15 store the recommended portfolio on the electronic storage media; 

— an historical database accessible by the computer system for simulating the 
recommended portfolio on the computer system using historical data retrieved 
from; 

— a program for calculating the likelihood of meeting the stated investment goals; 
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and 

a visual device for displaying the results as an interactive confidence indicator to 

enable the user to see how the recommended portfolio meets the stated investment 
goals. 
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Fig. 1k 
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Fig. 1L 
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Fig. 1M 
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Fig. 2b 
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Fig. 3 
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Fig. 4 
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Fig. 6d 
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Fig. 6e 
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Fig. 10 



Profile Client 1 

Client-supplied profile data 
Client-validated evaluation functions 
VIA's for Client: VIA3 9 VIA9 
Holdings and results 



WO 98/44444 PCT/US98/06694 



32/36 





WO 98/44444 PC 1/US98/06694 



35/36 




WO 98/44444 PCT/US98/06694 

36/36 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US98/06694 



A. CLASSIFICATION OP SUBJECT MATTER 

IPC(6) :G06F 19/00. 15/62 

US CL 364/401; 705/40. 36; 364/521 
According to International Patent Classification (IPC) or to both national claiiificatton and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (cUsaifieation syvum followed by classification symbols) 
U.S. : 364/401; 705/40, 36; 364/521 



Documentation icarched other than minimum documentation to the extent that tuch document* are included in the fields searched 



Electronic data base consulted during the international search (name of date base and. where practicable, search terms used) 
Please See Extra Sheet. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5,644,727 A (Atkins) 1 July 1997, col. 7, lines 19-65 



Y 
Y 



US 4,800,510 A (Vinbcrg et al) 24 January 1989, col. 4, lines 3-68 



US 5,655,085 A (Ryan et al.) 5 August 1997, col. 10, lines 1-66 



1,2 6,9,10, 11, 
15, 24 

3-5,7,8, 12- 
14,16,23 

3-5,7,8,12-14,16- 
23 

1-24 



1 Further doc u mcnta are listed in the continuation of Box C. Q See patent family annex. 



• *• |Ml MM «f *» Wt Wttc* m Ml « 



tMaaJOttgdi 
■tatciudt»« 



mm mnormy cm(^ or vtech i 



l ml 
d to 



ft prior »«Mi 



frftt-iniiiiliti 



Date of the actual completion of the international 
01 JULY 199S 



search 



Date of mailing of the international search report 



0. 3 SEPMB 



Name and mailing address of the ISA/US 
Co waw omf of F %i — is aad Tn ' 

Box per 

Wftduoftoft, D.C. 20231 



Authorized officer , 



Facsimile No. (703) 305-1230 



GAIL HAYES y£\. 
Telephone No. (703) 305-971 1 



Form PCT/lSA/210 (secood sheetXltth/ 1992)* 



INTERNATIONAL, SEARCH REPORT 



International Application No. 
PCT/US98/066W 



B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data bate and where practicable terms used): 
APS 

(user, customer, indicates, i electa, confidence level, portibbo, benchmark) 
MAYA 



Form PCT/ISA/210 (extra thcetXiuly 1992)* 



THIS PAGE BLANK (USPTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^1 FADED TEXT OR DRAWING 
QKbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (USPTO) 



